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Abstract 
Objective: The purpose of this systematic review was to investigate professional 
learning models (length, mode, content) offered as part of objectively measured 
physical childcare-based interventions. 
Methods: A systematic review of 8 electronic databases was conducted to June 2017. 
Only English, peer-reviewed studies that evaluated childcare-based physical activity 
interventions, incorporated professional learning and reported objectively measured 
physical activity were included. Study designs included randomised controlled trails, 
cluster randomised trials, experimental or pilot studies.  
Results: The search identified eleven studies. Ten studies objectively measured 
physical activity using accelerometers; five studies used both accelerometer and direct 
observation tools and one study measured physical activity using direct observation 
only. Seven of these studies reported statistically significant intervention effects. Only 
six studies described all components of professional learning, but only two studies 
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reported specific professional learning outcomes and physical activity outcomes. No 
patterns were identified between the length, mode and content of professional 
learning and children’s physical activity outcomes in childcare settings. 
Conclusions: Educators play a critical role in modifying children’s levels of physical 
activity in childcare settings. The findings of this review suggest that professional 
learning offered as part of a physical activity intervention that potentially impacts on 






PICO (Population, Intervention, Intervention/exposure, Comparator/control, and 
Outcome) 
Evaluation Policy Assessment Observation (EPAO) 
Observational System for Recording Physical Activity in Children- Preschool 
(OSRAC-P). 
Light Physical Activity (LPA) 
Moderate-to-Vigorous-intensity Physical Activity (MVPA) 
Moderate-intensity Physical Activity (MPA) 
Vigorous-intensity Physical Activity (VPA) 
 
What is already known about this subject? 
• Physical activity intervention facilitated in early childhood education and care 
setting are relatively successful 
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• Physical activity intervention facilitated in early childhood education and care 
settings are diverse in length, duration and approach. 
• Key components that result such interventions remain unresolved. 
Professional learning for educators may be important in successful physical 
activity interventions 
 
What does this study add? 
• No studies have identified potential patterns between professional learning and 
children’s objectively measured physical activity in early childhood education 
and care settings following implementation of physical activity interventions. 
• Additional information detailing professional learning content, mode and 
length is needed. 
• Professional learning is important within early childhood education and care 
sector. Alternate delivery options, such as blended or multi-mode professional 
























Childhood obesity is an international public health problem (1), with low levels of 
physical activity potentially being a contributory factor to excess weight gain in 
young children (2). The early years (ages 0-5) is a significant developmental period, 
during which healthy behaviours, such as physical activity are established (3). 
Regular physical activity is associated with more favourable health outcomes, such as 
improved cardiovascular health, bone density, concentration, obesity prevention and 
psychological well-being (4,5). Current physical activity guidelines recommend that 
toddlers and preschoolers’ (ages 2-5) should accumulate at least three hours of 
physical activity per day (6,7,8) for optimal health. Furthermore, the Institute of 
Medicine (USA) recommends that obesity prevention interventions should begin 
targeting children under the age of five and suggests that children should be active for 
15 minutes per hour whilst in formal care (9). Unfortunately, a suboptimal percent of 
young children participate in sufficient physical activity (10,11,12).  
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With a high proportion of children attending formal child care, these settings have 
been highlighted as an ideal environment to promote physical activity (and in turn 
prevent overweight and obesity) (13,14,15). Physical activity interventions facilitated 
within early childhood education and care settings, that didn’t specifically target 
overweight or non-overweight children, have generally been well received by 
educators and children (16), however, changes in physical activity outcomes have 
been varied (17,18,19,20,21,22,23). 
 
The key components of success for physical activity interventions in early childhood 
education and care settings remain largely unresolved with many interventions 
comprising of multiple components. Past reviews have reported that intervention 
designs that support both educators and parents in increasing physical activity 
engagement levels and health outcomes for young children were key components in 
positively influencing changes in children’s physical activity behaviours in child care 
settings (20,24). Other key factors include availability of play equipment (25,26), 
educator-led physical activity interventions (i.e. educators acting as an interventionist) 
or educator led structured physical activity lessons (27,28), the role of the educators 
(29), and professional learning for the educators (21,30,22). Other external factors 
may include age of children, socio economic status and parental influences (such as 
maternal physical activity levels (31,32,33). 
 
A number of physical activity interventions facilitated in early childhood education 
and care settings have included a professional learning component (34,35,36), 
however the delivery length, length and intensity of professional learning varies 
greatly between studies. For example, some provide professional learning for 
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educators in one-off sessions (37), while others offer professional learning over 
multiple sessions (21,38). To date, it remains unknown if there are any potential 
patterns between the length, mode and content of professional learning provided to 
educators as part of a physical activity intervention and physical activity outcomes. 
Therefore, the following review aims to investigate the presence of potential patterns 
between professional learning and children’s objectively measured physical activity in 




Protocol and registration 
 
The protocol for this systematic review was registered with PROSPERO international 
prospective register of systematic reviews (registering number CRD42016032941) 
and adheres to guidelines outlined in the Preferred Reporting items for systematic 
reviews and meta-analysis (PRISMA) statement (39). 
 
Inclusion and exclusion criteria 
 
The search was limited to original, full-text, peer-reviewed journal articles that were 
published in English. Whilst this article adheres to the PRISMA statement, it has been 
presented as PICO (40).  Using the PICO (population, intervention, 
intervention/exposure, comparator/control, and outcome) format (40) the inclusion 
criteria are described below. 
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Population: The two population groups included children aged 0-5 years enrolled in 
licenced public or commercial early childhood and care settings (preschool, nursery, 
long day care centres) and educators employed in these settings.  
Intervention (exposure): All studies were randomised controlled trials, cluster 
randomised trials, or pilot studies that incorporated some professional learning 
(online, face-to-face, on-site visits or blended) which focused on increasing children’s 
physical activity. 
Comparator: All studies included a control group.  
Outcomes (indicators): All studies reported objectively measured physical activity 
using a validated measurement tool such as accelerometers or observational tools 
including Evaluation Policy Assessment Observation (EPAO), Observational System 
for Recording Physical Activity in Children- Preschool (OSRAC-P). 
 
Studies were excluded if they involved primary/secondary-aged children (6 years and 
older); children that attended out of school care programs (5 years and older) or 
family day care settings; special population groups (children with diagnosed 




A computer-based literature search was conducted from September to June 2017. The 
search was carried out in eight databases; A+ Education, Education Research 
Complete, ERIC, ProQuest Central, Scopus, MEDLINE, SportDiscuss, PsycINFO 
and Web of Science. The following search string was used (“physical activit*” OR 
“gross motor” OR “movement” or “exercise”) AND (“preschool” OR “pre-school” 
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OR “early childhood” OR “child care” OR “childcare”) AND intervention AND 
(“training” OR “professional learning” OR “professional development” OR “staff 
development”). Additional studies were manually identified from references lists of 
included studies. The combined search hits from all databases were downloaded and 
entered in Endnote software reference management software (Endnote x7) and 




Studies were initially screened based on titles (MEP and RAJ). Included abstracts 
were then reviewed (MEP and RAJ). Full text versions were obtained and two 
reviewers independently assessed the full text (MEP and RAJ). Any discrepancies 
were resolved by further discussed until a consensus was reached.  
 
Data collection process 
 
Between January and June 2017, all data extraction was conducted by one author 
(MEP) and checked by another author for accuracy (RAJ). A standardised data 
extraction spread sheet was used to extract data on methodological variables in 
alignment with inclusion criteria. Extracted information included: characteristics of 
participants (age of children, number of children enrolled in setting), study design and 
duration, description of intervention (length, facilitator, follow-up), theoretical 
framework, primary and secondary outcomes, physical activity measures and 
outcomes, professional learning component (length, content, number of educators, 





The Cochrane Collaboration’s assessment tool was used to assess the quality and risk 
of the included studies. Items assessed included: (a) random sequence generation, (b) 
allocation of concealment, (c) blinding of participants and personnel, (d) blinding of 
outcomes assessment, (e) incomplete data, (f) selective reporting and (g) other 
reporting. Each item was assessed by three assessors (MEP, RAJ, MJE) as low risk, 
high risk or unclear. Any discrepancies were resolved via discussions and re-






The initial review resulted in the identification of 4247 studies. Thirty-seven full text 




Table 2 summarises the study characteristics. Ten studies were randomised controlled 
trials (34,41,42,37,43,35,44,36,45,27). Three studies were informed by socio-
ecological theoretical theories (44,35,43), whilst one study based their intervention on 
self-efficacy theory, (41) and three interventions were underpinned by social 
cognitive theory (41,27,42). One study was guided by both social cognitive theory 
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and self-determination theory (42). All studies were conducted between 2008 and 
2016.  
 
More than half the studies (58%) were conducted in the USA (N=7) 
(34,41,46,42,36,45,37) with the remaining studies conducted in Australia (45,27), 
United Kingdom (44) and Switzerland (43).  The length of the interventions varied 
from 8 weeks (41) to 2 years (35), averaging 26.5 weeks.  
 
 
Professional learning  
 
The length, mode and content of the professional learning were considered important 
for this review and were different between studies. Six of the eleven studies described 
all three of these components (41,43,46,36,27,37). The length of the professional 
learning sessions varied. Three studies provided a single professional learning session 
(41,46,37) and eight studies provided multiple professional learning sessions 
(34,43,42,36,45,27,44,35). The majority of professional learning models that offered 
multiple sessions incorporated alternate modes of professional learning sessions such 
as booster sessions (36,45), refresher training (34), group meetings (44), and ongoing 
on-site support (36,42). The face-to-face professional learning sessions ranged from 
2x90 minutes to 6x60minutes. 
 
One study described the quantity of professional learning sessions (five workshops), 
however no length of time for each session was discussed (43).  The number of 
educators involved in the professional learning sessions were not described for any 
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study, however one study reported ‘all teachers’ attended training, yet no figures of 
attendance were provided (46). 
 
Nine studies reported the mode of the professional learning 
(41,43,46,42,36,45,27,44,37) with face-to-face delivery the most frequently 
documented mode of delivery. Three studies used this mode exclusively (38,42,27), 
while other studies supplemented the initial face-to-face workshops with onsite visits 
(42,36), supplementary demonstration videos (provided independently from the face-
to-face visits) (27,37), and written materials/manuals (46,36,27).  Five studies 
provided financial based incentives for educators to participate in the intervention 
ranging from US$5 to completed assigned homework (42) to CHF1500 (Swiss Franc) 
for services to rearrange their child care centres indoor and outdoor learning 
environments (43). 
 
Only six studies reported aspects of educator training content (i.e. specific lesson 
content to be implemented in centres by educators, underlying themes of intervention, 
recommended pedagogy to be used, practical activities) (41,43,46,36,27,37). For 
example, Bonvin et al 2013 focused on the relevant theories and practical implications 
of how to promote motor development and physical activity in early childhood 
education and care settings and resources showing how educators could implement 
the program (43). Similarly, Jones et al 2011 focused on how to implement structured 
and unstructured lessons to promote movement skill development, inclusive of both 
theory and practical components (45). Only two studies reported specific professional 
learning outcomes such as educator’s motivational levels (43) and completion of 
ongoing tasks (i.e. educator lesson plans) (42). 
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Physical activity outcomes 
 
Five studies measured physical activity using accelerometers only (41,42,36,44,35), 
five studies measured physical activity using accelerometers and direct observation 
(34,43,45,27,37) and one study measured physical activity using direct observation 
only (46). Although all studies reported objective physical activity, several studies 
reported additional outcomes such as changes in child care environments (36), gross 
motor skill competence (43,27,44) and body mass index (42). All studies recorded 
physical activity within early childhood education and care hours only. 
 
Different accelerometer epochs were used. O’Dwyer et al used 5s epochs (44) while 
others used 15 s epochs (34,41,43,42,36,27,35,37). Cut points and wear time also 
differed. Four studies adopted Pate et al 2006 (47) cut points (43,42,27,35) and four 
studies applied Sirard et al 2005 (48) cut points (34,45,44,37). Goldfield et al 2016 
used Adolph et al (2012) (49) and Pfeiffer et al (2006) (50) cut points to allow for 
different intensities of physical activity with preschool children (36). Annessi et al 
2013 cited numerous cut points (47, 51,48) to classify physical activity into various 
levels of intensity and De Marco et al reported no cut points (46). Wear time ranged 
from 1 day (43) to 20 days (37). 
 
Of the 11 studies included in this review, seven studies reported significant changes in 
objectively measured physical activity post intervention (34,41,42,36,44,35,37) 
(Table 2). In the Alhassen et al study, significant changes in light-intensity physical 
activity (LPA) (<.01) and moderate-to-vigorous-intensity physical activity (MVPA) 
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(<.01) were reported (34). Annessi et al reported a significant change in MVPA and 
vigorous-intensity physical activity (VPA) (<.01) for both, equating to an 8.7% and 
9.3% increase respectively (41). Fitzgibbon et al 2011, reported significant changes in 
MVPA, moderate-intensity physical activity (MPA) and VPA (<.02, <.05, <.03, 
respectively) for the intervention group compared to the control group (42). Goldfield 
et al reported significant differences between the intervention group and the control 
group for total physical activity (<.01) (36). Increases between groups for LPA were 
also reported, although differences were not significant. Pate et al reported significant 
differences in MVPA during preschool day (<.002) between the intervention group 
and the control group  (35). 
 
Risk of bias 
Table 2 reports the risk of bias for each study. The majority (83%) of studies reported 
unclear allocation concealment details (unclear risk of bias). Only two studies (45,27) 
included adequate details of concealment of random allocation sequence. Some 
studies failed to report details pertaining to the blinding of key study participants and 
personal (41.6%) (34,46,42,36,44). The majority of studies (75%) provided evidence 
of attrition bias, reporting withdrawals from studies that may have led to incomplete 
outcome data, therefore studies accounted for this data being omitted. Irrespective of 
the study protocol available in each study, all individual studies clearly identified and 
reported pre-specified (primary and secondary) outcomes that aligned with the 




This systematic review aimed to investigate the influence of professional learning 
models offered (length, mode and content) in physical activity interventions 
facilitated in early childhood education and care settings and children’s objectively 
measured physical activity outcomes.  Based on the quality of the evidence reviewed, 
the key components of successful physical activity centre-based interventions remain 
unclear. A number of key components, including professional learning for educators, 
have been suggested as potentially being important. However, in the studies included 
in this review there seemed to be inconsistent evidence on the length, mode and 
content of professional learning delivered to educators that is associated with changes 
in physical activity outcomes. Therefore, based on these included studies in this 
review, it is not possible to determine the influence that professional learning had on 
physical activity outcomes for children in early childhood education and care settings. 
 
Studies included in this review varied considerably in sample size, length of 
intervention and focus of intervention. For example, some studies involved children 
from six child early childhood education and care settings while others involved 
children from 58 early childhood education and care settings and the intervention 
length ranged from six weeks to ten months. Some studies focused entirely on 
modifying physical activity levels (34) while others had a number of other outcomes. 
For example, Fitzgibbon et al intervention focused on physical activity, as well as 
television watching and nutrition (42) and Goldfield et al’s, Jones et al’s and Jones et 
al’s interventions focused on physical activity and gross motor skill proficiency 
(36,45,27). Bonvin et al’s intervention strategy was different from all other studies in 
that they provided funds for the early childhood education and care settings to modify 
their indoor and outdoor environment to encourage the children to participate in more 
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physical activity learning experiences (43). These study characteristics may have been 
more influential in physical activity changes rather than the knowledge gained 
through the professional learning sessions. Furthermore, given that most physical 
activity interventions are designed under a ‘one size fits all” model (i.e. the same 
professional learning provided to all centres irrespective of the center’s enrollment 
needs etc.), the lack of customization may also lead to further variability’s in the 
effectiveness of physical activity based interventions (52).   
 
Professional learning, within an early childhood education and care setting has 
traditionally been pivotal in initiating change within the sector based on the 
transference of knowledge. Thus, investigating the potential patterns between 
professional learning and physical activity outcomes was reasonable as one might 
hypothesise that the more professional learning received the greater the changes in 
physical activity. In the studies reviewed, professional learning may have contributed 
to the changes in physical activity; however, this is only speculative given very 
limited information provided in the studies that detailed the professional learning 
component of the interventions. On the whole information pertaining to the 
professional learning was scarce and/or poorly reported. The length and mode of 
delivery were briefly reported in most studies, however details regarding the content 
of the professional learning were limited for all studies. Studies typically provided 
general statements about the professional learning rather than detailing the specifics 
of the professional learning component. This is important particularly in studies that 
had multiple outcomes, for example Fitzgibbon et al’s intervention assessed the 
feasibility and effectiveness of a teacher delivered weight control intervention 
covering topics around physical activity, nutrition and screen time (42). The 
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professional learning component was mentioned however; specific content covered 
was not reported (42). Therefore, it remains unknown, how much of the professional 
learning was spent on each component (physical activity, television time and 
nutrition). If equal amount of time was spent on each component, this would mean 
that the face-to-face professional learning that focused on physical activity 
specifically was one hour in total, which is considerably less than the whole 
professional learning provided.  
 
The seven studies that reported significant changes in physical activity outcomes all 
facilitated professional learning using traditional face-to-face sessions. Face-to-face 
professional learning usually involves one or two educators participating and then 
‘transferring’ the information to other educators in their centre. In this review, only 
one study mentioned that ‘all educators’ received the professional learning (41), 
suggesting that in the other studies not all educators participated in the professional 
learning. Although this mode of professional learning remains popular within the 
early childhood education and care sector, it does have limitations. For example, on 
completion of the workshop, the attending educator/s are expected to transfer the 
‘new’ information to other educators in their service, which generally results in 
limited transfer of knowledge. Other modes of professional learning, such as an 
online environment using synchronous and asynchronous platforms may be a viable 
option for professional learning within the early childhood education and care sector. 
Furthermore, given that such physical activity intervention require educators to attain 
new knowledge and to make ongoing changes to aspects of their everyday practices 
sustained professional learning over a longer period may be necessary (53,54). 
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Four of the eleven studies that reported significant changes in physical activity used a 
multi-component approach to professional learning (43,42,36,27).  It is plausible to 
suggest that professional learning models that implement face-to-face workshops in 
conjunction with other forms of professional learning (on site visits, additional 
meetings, refresher training opportunities) may promote positive changes in 
educators’ practices and in turn lead to improvements in child physical activity 
outcomes. However additional evaluations of physical activity interventions are 
needed to confirm this.  
 
For most of the studies an external professional facilitated the professional learning. 
This type of professional learning facilitation generally employs a ‘top down’ training 
model. In this model educators often feel that they are told what, when and how to 
make changes, with these suggestions being provided without consideration of the 
broader complex early childhood education and care environment. The ‘top down’ 
approach often results in limited ownership of the new knowledge (55,56). Two 
studies did not use this approach: Goldfield et al used a ‘train the trainer’ model and 
in Jones et al’s study the professional learning was delivered by an educator who had 
been seconded as the program champion for the intervention (36,45). However, 
Goldfield et al reported significant differences between the intervention group and the 
control group in total physical activity and LPA, whilst Jones et al did not report any 
significant differences in physical activity outcomes (36). Although mixed results 
were reported in this review, facilitation of professional learning as part of physical 
activity in early childhood education and care interventions should be considered in 
future intervention. A recent study suggested that educators respond to professional 
learning that is facilitated by other educators who have been working in the sector for 
 18 
a number of years compared with professional learning facilitated by other 
professionals (57).  
 
Although this review did not show identifiable influence patterns between the 
amount, type and duration of professional learning received and physical activity 
outcomes, it is clear the role of the educator in promoting physical activity 
experiences is essential (58). Educators determine children’s daily routines, schedules 
and exposure to different learning experiences (59). Educators perceived benefits and 
barriers for different curricula areas could directly influence children’s exposure to 
such learning experiences. For example, educators generally perceive children in 
early childhood education and care settings to be ‘sufficiently active’ and that their 
main role in relation to these learning experiences is a supervisory role (60). It’s 
feasible to suggest that perhaps professional learning related to physical activity 
should not be specifically intervention focused but rather more general to re-shape the 
perceptions of educators regarding physical activity. Internationally, there is a dearth 
of such professional learning for educators. A recent study from Australia showed that 
40% of educators across 200 child care settings had either never participated in 
professional learning for physical activity or had not done so in the past year. This 
illustrates that effective documentation of the role of educators is important in gaining 
a greater understanding of educators as agents of change in physical activity 
intervention outcomes (61). 
 
It should also be noted that other external factors, including age, socio economic 
status, parental influences may affect physical activity of young children. Tonge et al., 
2016 highlighted the older children (i.e. children aged 5 years were less active than 
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young children (i.e. children aged 3 years) whilst attending early childhood education 
and care settings (62). Children from higher socio economic backgrounds have been 
shown to be more active than children from lower years in some studies (63,64), 
however, in other studies the opposite has been reported. Also maternal physical 
activity has shown to influence young children’s physical activity levels (31,32,33). 
Ideally, these factors should be accounted for in analysis. Approximately half of the 
studies reported descriptive data relating to either ethnicity, socio economic status and 
parental education levels (35,36,37,41,42,43,44,46). However, in this review no 
studies appeared to adjust for age, socio economic status, parental influences and thus 
may have influenced the outcomes of these studies. 
Strengths and Limitations  
This study followed the PRISMA statement (39), summarising the included studies in 
a reliable and accurate manner. Studies were assessed against the Cochrane 
Collaboration’s assessment tool thereby assessing the quality and risk of bias of the 
primary studies. All studies reported objectively measured physical activity outcomes.  
However, it is important to note the limitations of this review. All included studies in 
the review were limited to English. Second, whilst a comprehensive search across 
numerous databases with no date restrictions was used, it is possible that potential 
articles were overlooked due to the inclusion criteria used. Third, it was challenging 
when making comparisons between the studies given the inconsistent measures of 
physical activity and the variety of professional learning designs used. Furthermore, 
due to the small number of studies that met the inclusion criteria for this review, it 
was difficult to draw conclusions based on any potential patterns between 
professional learning in physical activity interventions facilitated in early childhood 
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education and care settings and changes in children’s objectively measured learning 
outcomes. Finally, given the included studies presented statistical evidence 
differently, a meta-analysis could not be performed, thus the lack of potential patterns 
was determined anecdotally. 
Conclusions  
In this review, potential patterns between the type, duration and frequency of 
professional learning for educators and physical activity outcomes was difficult to 
identify. The dearth of professional learning in the area of physical activity suggests 
that there is a need for such professional learning. Furthermore, professional learning 
is the key knowledge transfer mechanism in the early childhood education and care 
sector. However, the specific length, mode and content of professional learning 
offered as part of a physical activity intervention that potentially impacts on physical 
activity outcomes remain unresolved. Given the critical role of the educators in the 
early childhood education and care sectors the potential benefit of professional 
learning for educators, future studies could focus on more ‘alternate’ or ‘multi-mode’ 
professional learning designs (e.g. using a combination of face-to-face, on-site or 
online delivery) that are more content specific and contextually relevant to the needs 
of the educators. Future physical activity interventions for the early years, 
incorporating professional learning could also potentially consider learning that 
offers: opportunity for educators to reflect on their practices (i.e. reflective learning); 
support, guidance and mentoring from other educators or professionals which would 
provide a place for ongoing professional conversations the opportunity to be part of a 
professional community where educators could feel a sense of a belonging in a 
professional community. Such aspects have been suggested as key components of 
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professional learning for early years educators’ (65). Furthermore, given the very poor 
reporting of professional learning content and professional learning related outcomes 
(e.g. educator’s self-efficacy, engagement and satisfaction) in this review there is 
ample scope for future studies to report on these components in a more 
comprehensive manner. Modifying young children’s physical activity and in turn 
shaping children’s health in the future is crucial and is influenced by a number of 
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